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IKTRODUCTIOS 

Suxawethonium, a didiolin® ester of succinic 
acM, is the jSiort acting depolarizing muscle relaxant* 
it is extensively employed in modern anaesthetic practice 
owing to its 'property of providing excellent miwcular 
relaxation of ■ rapid onset. 'Usual I*V. (1-2 mg/kg) 4oses 
of suxamethonium produce excellent endotracheal intubation 
conditions within lQ-30 sec. The associated muscle 
relaxation' persists upto.S mts^, thus making.it relaxant 
of choice .during ^ numerous diagnostic and surgical procedures 
of short duration such as findoscopies, bronchoscopy, 
orthopaedic manipulations, anal dilatation and trodifie^ 
electro-convulsive therapy* It can also be of immense 
help in the form of intermittent doses even during major 
surgical procedures when non-depolariaing muscle relaxants 
are not desirable. 

This drug is rapidly hydrolysed by the pseudo- 
cholinesterase, an 'enzyme of plasma, as soon as it enters 
the circulation. Thus only a fraction of administered 
drug reaches the neuromuscular junction where it acts as 
■agonist over the prejunctlonai and junctional receptors. 
Response of junctional receptors produces weak but 
persistant depolarization of motor end plate, making it 
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uiir«s|>on0ive to th« acetjflchoXin® • Thus depo^^risstlGHi 
type of oeuro-wuscnilar block is established resulting 
into muscular relaxation. 

■ Inspit® of enjoying reputation of an ideal muscle 
relaxant drug has certain adverse effect associated with 
its use* Its agonistic action way lead to the developwent 
of Bradycardia and bronciiospasw, besides these production 
of neuro -muscular block itself is preceded by fasciculation 
or muscle twilches alongwith inc rease in intra-gas trie and 
intra-ocular pressure. Subsequently hyperkalemia# aldiough 
mild and transient in healthiex patients# occurs during 
induction period# and may be fatal in certain cases. The 
above mentioned problems are to be faced immediately after 
the suxamethonium administration but post-operative periCNi 
is also important since unpleasant myalgias and myoglobinuria 
may occur even some days after surgeary . 

In addition to these potential probleiw 
suxamethonium induced prolonged apnoea and malignant 
hyperpyrexia my create a grave situation in stisceptlble 
patients* The .administration of larger doses such as 
during multiple intermittent doses or I.v* infusion way 
lead to the development of Phase II block. 

The muscle fasciculation# almo'st: always precede 
the development of neuro -muscular block and perhi^s are 
the result of pre-junctional r«ce|:*or stimulation by the 



movement « of trunk and liiwbi 
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ion is altered by 
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hy 'the discipline of anaesthesiology %ihlch is estA^liahed 
to congner the pain* Koreover# the disoamfort of suxa-' 
wethoniwm pains may even exceed that of actual operative . 
procedure and occasionally malse the patient bed- ridden 
and delay their stay period in the hospital* 

Self taming and precurarization are among the most 
useful preventive measures against the occurrence of the 
adverse effects of the suxamethonium* 

Self taming of suxa-fasciculationa has been 
introduced in 1977 i«h«n Baraka successfully attenuated 
them with the help of small pre- treatment dose of suxa- 
Mthonium itself* ^Subsequently* similar attenuation of 
suxa-fascicuiations has been reported by Verma (1979), 
'Wilson, Dundee (1930) and Gillani et al (1980) • However, 
self taming dose itself may induce mild fasciculations in 
some cases* Hyperkalemic response to suxamethonium has 
also been shown to be inhibited after the self taming 
(Thatt» et al, 1980f Magee, Gallagher, 1984) . However, 
Wilson, Dundee (1980) have failed to suppress the incidence 
of suxa-palns with the ' help. of this pre-treatment . 

Precurarization is perhaps the most widely used 
preventive measure in Which small pre-treatment dose of a 
non-depolarizing muscle relaxant is given 2-3 wits* prior 
to the administration of suxamsthonium. Gall amine (40 mg.) 
was the first drug to be used for such pre-treatment 
(C* Davidson, 1954) • Subsequently, smaller <tos«s of 










mvim OF hiTERXtmn 


s 


REVIEW OF LITSRATORS 

SuxiBBgr’atQH.ium ' dhlorid# t 

The drug wa» . first prepared igf 'Reid Huat and 
Taveau in 1906. But thej failed to recognise its muscle 
paralysing property heeause they were using the drug on the 
previously curarised animal* This valuable property of - 
drug remained obscured -for about 40 yrs idien Bovet et al ' 
(1949) in Italy -and Phillips {1949J in U.S*A. described 
the neuro-muicular blocking action. of ^ the drug* Castillo 
(1950) and £. de Beer (1950) also observed muscular paralysis 
of rapid onset and Miort duration* &oon Hie drug was 
accepted for clinical anaesthesia and was popularised ly 
Von Pardel Of and Thesleff, S* (1951) in Btockholm* Book 
et al (1951) and Kayrhoffer, Hassfurther (19 51) in Austria, 
Bourne et al (1952) in Great Britain 'and Polder (1952) in 
G *0 « A* 

Chemically, suxamithonium is a synehetic Bisquaternaxy 
compound and a dicholine ester of succinic acid, ynich 
consists of two acetylcholine wiolecuies. Joined back to back# 

It is a white crystalline substwice ihich is 
relatively unstable mad deteriorate mpidly in warm 
atmosphere and alkaline pH# chloride salt of suseawithonium 
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is relatively stable but to b@ stored at 4^c as hydrolysis 
way CNCcur at room tai!f>®rature* 

The iQtraveiious bolus of suxamethoniiaiR (1*2 wg/ieg) 
is the most pre^red route with the average intubation 
dose of 25 - 100 mg. Onset of paralysis occurs within 
10 - 30 seconds and duratic» of action varies ffom 1 to 5 afcs. 

Drug is not effective orally' but .can bo given 
intra-muscularly but with -reduced efficacy. I/V infusion 
can also be used .to obtain sustaiiwid action with the rate 
of 16 wg/kg/mt • 

The extremely brief duration of action is because 
of very rapid hydro sis of suxame thonium by _sn enmywe* plasma 
cholinesterase which is a glycoprotein synthesised in liver - 
and present in plasma* This enzyme is among the most potent 
enzyme of bod^ and has an enormous capacity to hydrolyse the 
drug into succinyl monocholine and choline • Foldes and 
Morton (1954) found .that this rapid hydix> lysis occurs within 
second after intravenous administration of drug and infact 
only shout S% of drug reaches to action site. 

Succinylmnocholine* thus produced* is also but a 
weak neuromuscular blocking agent and slowly hydrolysed 
into succinic acid and choline by a specific ensytra (Oreenwiif 
and Ouostel, 1953).* 

Since there is lack of plasm cholinesterase at 
motor end plate the action of drug is terminated by its 
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diffusion - may from iwuro-wuscular jimetion to th« ©xtra- 
cellular fluid and by redistribution to the liver, spleen 
kidney, miscle and plasm* Only about 2% of dri^ is 
excreted thzough kidneys unchanged. 

Alkalin hydrolysis, a non-ensyaatic metabolisw# 
also occurs but it is extremly slow and only 5% of drug/hr. 
is metabolised by this route (Kalow, 1959) • 

Suxams thonium acts as agonist at neuro«>muscular 
junction over the post -junctional receptors, jif>eeiali*ed - 
sodium channels nhich insists of lipoprotein molecules 
embeded in cell membrane of motor end plate, £ach receptor 
contains two alpha, one beta, one gamma and one delta sub- 
units, when suxamsthonium nxilecules occupy both of alpha 
sub-units other three rotate to form a new configuration, 

AS a result channel beo>me to open to allow Ma /Cm. influx 
and K* efflux according to ionic concentration gradient, 

'Xhis Ionic rearrangement causes prolonged depolarization of 
weak intensity at the motor ei^ plate to initiate propagator y 
impulse all over the mtiscl® fibres. 

Since suxamethonium stays at neuro -muscular Junction 
longer than acetylcholine, thus the motor end plate becomes 
refractory to further stimuli* Heceptors remain open and 
depolarization type of neuro -muscular block occurs leading 
to complete muscular relaxation* Such type of block is 
commonly known as Phase I block, characterized by « 
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1. Occurrance of fasciculationa# 

2. Sustained single or tetanic twitch height# 

3* Absence of post-tetanic fascicnlation# 

4* Ratio « 7.7 

5. Potentiation of block by anti -cholinesterases# 
e.g. neostigmine. ' 

Faaciculations s 

Fascicuiations are observed visually# soon after 
suxamethonium administrations# as transient and inco-ordinated 
muscular twitches usually of face# limbs and abdomin'al 
miiscles. Intensity remains variable and ranges from minheal 
surface twitching of eyelids or fingers to mild or moderate 
generalised coarse twitches often associated with limb 
movements* Occasional oceurance of vigorous incoordinated 
shaking of trunk and extremities is also not incomon# 
however intense Ihey may be# but subside as soon as muscular 
relaxation superveiais (Durant# Kats# 1932) • 

Visible degree of fascicuiations may well be a 
characteristic of an individual muscle but is also modified 
by thickiMiss of subcutaneous tissue (Kitanrura «t al# 1931) 
and by the rate of presentation of the drug at neuix) -muscular 
Junction. Rapid circulation time of patient or rapid 
injection of suxamethonium have bean associated with 
vigorous fasciculation (Newnm, LoudOn# 1963) while slow 
injection reduces the severity of fasciculation (Dcwaoal 
et al# 197S) ♦ Obviously# stose of suxamsthoniwa is also 



iinportant as watar an<5 Maplasoa (1971) have otoaerved severe 
faseiculatiOR bat of shorter duration after a lx>lua of 
longer dose* Ol^lopeiatoae induction is also Imcmn to 
suppress the faseiculatioiiC Bur ties* funs tall# 1961 and 
Craig# 1964) . 

Etiology of fasoiculations is still in controversy* 
Initially Davidson and Richazdson (1952) postulated suxa~' 
roelhoniuw induced iwjtor unit stiaiulation to be a causative 
factor* Later Davidson (1956) observed that sti'iiulation 
of even a single, inotor and plate .activate whole motor unit 
through the wtidromatic axon reflex* 

Paton (1959) has made aaother hypothesis suggesting 
that suxaiw thoniura stimulate ’ intrafusal fibres remalt Ing 
into sustained contracture of muscle spii»flles which in turn 
generate a series of iM>tor unit discharge leading to 
development of fasciculatlons*- Kato et al (19 65) also 
supported this mechanism* 

At present concept of pre- June tionai receptor 
response to suxamethonium is most acceptable* A num.be r of 
quanta of acetylcholine are supposed to be released due to 
this response and act over motor end place to produce the 
fasciculation (Kitamura# yoii^ia and Hagiahi# 1981) • 

Foldes «t al have observed the feeling of 
fascieulations in conscious volunteers even in Sbswice of 
any visual sign and visual monitoring has Iwen found 
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inadequate in asmBMlng the degree of depolarization o£ 
motor end plate by B\irtle», Tunstall (1961) • Electro- 
n^graphie recordii^ has been considered to Ise a better 
alternate (Fozard# Hanferd* Harris, 1971) • 

Recently Jansen and Hensen (1979) have succeeded 
in developnent of an electronic device to roonitor the 
fasciculationa by recording the variation in ars! 
circumference. Fasciculations quantified with such an 
electronic 'Counter have shown definite correlation with 
tlm numbers of visible counts. 

Myalgia i 

Post-operative myalgias have remained freq\*ent and 
unpleasant effect of suxamethonium. They were recognised 
soon after introduction of the drug in clinical practice. 
Dardel, Ihesleff (1952) draw 'attention and Boutm, collies 
and Somers (1952) suggested suxamethoniim as a possible 
cause for stxh pains. Sanger et al (1953) related them to 
the use of all depolarizing muscle relaxant'. 

Mature of pain resembles with that occur after^ 
violent and vigorous exercise of unaccustomed muscles 
(iieatherdale « Mayhew and K. Milliams, 1959; sod *^hit«. 1962). 
Patients may describe the ^ins and stiffness libs suffering 
tmm flu or timf feel that they have been muled sbout 
(Burtles# Tunstall. 1961). 
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coimma 8it«s mr® the necdt# the Moulders# anterior 
cheat wail, lower cheat cage sM the mpper iMomn ueually 
in that order (Burtles# Tunetallt 1961), followed the 
jaw# linb (Bry-ton, Oziaeton# 1962) and upper and lower b9,ek 
(Parbrook# Pierce, 1960) • poat-ope r ative sore throat is 
also considered to be a part of pain syndrome as it is a 
result of Similar etiology (Lewon, H*, capon et al, 19 @1) • 

Intensity of pain vary from mild aches to severe 
incapacitative pain at a single or multiple sites (Bur ties. 
Tuns tall, 1961). They are precipitated or exaggerated idien 
muscle is used during mov emit and more commonly remain 
localised, at oi» or two sites (vtiite, 1962) • ^ ixxsalised 
severe pain may mimic Pleurisy (Curie, 1953) or meningitis 
(Price# 1954) , 

Onset of pain has been found to remain within 
24 hrs (Parbrook# i960) to 48 hrs (Haldin Palmer, 1961) # 
but occasional patients may suffer within 3 hrs (Craig# 

1964) or after 96 hrs (Burtles et al# 1961). Pains usually 
persists fox 3 days (white, 1962 and Parbrook# 1960) but 
may rianain for upto 6 days (Burtles# 1961) . Incite of 
variable onset# it is almost certain that incidence is 
higher after early mbulation as suggested by c* Davidson 
(1954) . Burtles, Tunstall (1961) have found Myalgia in 69% 
patients who became ambulatory on 1st day while it was less 
on subsequent days of ambulation e.g* 53% on 2nd and 47% 
on 3rd day. 
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Reported incidence of flsyalgia i» not nniforw and 
ranges from 1*2% (Crawford# 1971) to 89% (Mayrhofer# 19S9) * 
Other reports have suggested as nnder t 2S% (Hegar# 1958)# 

40% (Prince Hhite# 1917}# 75% (Richards Burtles# 1961)# 

35% (Foster# 1960) # 41% (ierres et al# 19^) and 52% (Hagee 
and Roblnarjn# 1937) . 

These wide variations are thought to he the result 
of influence of several factors which ieelude patients age# 
sex# muscular fitness# nature, and duration of surgery# 
position during operation# type of premdication, induction' 
and mode of ' a<teini strati on of suxamethonium* The manner of 
qvsestioning for history of pain and sulDseguesit response from 
the patient may also alter liie results* 

Children and patients over ' 50 years are less prone 
to have myalgia (Bush & Roth# 1961) • Burtles# Tunstall 
(1961) have observed less myalgia (2*6%) in patients of more 
than 60 years age* ^cording to Thind & Bryson (1933) 
children have more elastic collagen fibres so are less proiMi 
to muscle spindle damage* 

Leatherdale et al (I960} have observed hi#i.«r 
incidence in females in comparison to males# in t^e ratio 
of 2 t 1 while Burtles et al (1961) reported a frequency of 
59% in females and 49% in males* Riding (1975) and Magee# 
Robinion (1937) also have observed higher incidence in females* 
Most investigators are agreed but Poster (I960) has found 
no difference in incidence on the Imsis of sex* 
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Although fomales toisd to b« highlit sosceptiblo to 
dovoiop fsyalgia, pragnawcy has a protec tiva role against 
1hi« tendency {Crawford# 1971) and it way Jse l»pt 
equivalent to preeurarization wtlh S mg tubocurarin# or 
40 mg GallamiiMi {Putta.et al# 1977)# 

Crawford (1971) concluded that pregnant wORUsn 
are 50% less susceptible than their non-pregnant count er- 
parts# perhaps because of high progesterone concentration 
in the tissue prevents muscle daroage due to suxamethonium* 

Almost similar observations were made 1:^ iXitta# Crocker md ^ 
Alper (1977) when they detected less cases of severe I ■ " 

fasciculation (28%) and myalgia (:®%) in pregnant women ' 

Tdien compared to fasciculation (68^ and^ myalgia (42%) - ^ 

•I''..'" 

occuring in non-pregnant Ihey postulated the rapid ^ I ' 

dilution of supcaami thonium because of higt^r plasma volumes 
to be reason of such result* • ' _ 

Efficacy of pregnancy was confirmed by Thind and 
iryson (1983) %ho have described f asciculations (88*7%) and 
myalgia (7*5%) in pregnant to be significantly lower than 
non-pregnant who had f asciculations 97 #5% and iiyalgia .30%* | 

Shis time oestrogen was postulated to fc# larotective agent ■' i 

against the suxamelhonium induced muscle damage* 'v I 

■ i 

, , ' ' ' f 

Davidson (1954) has described higher incidence in ' ! 

out patients (66%) than in-patients (14%)# Korris & Dtmn | 

(1957) have fourd this ratio to be 72 t 35. I#eath«rdale ; I 

et al (1959)# Burtles, Tunstall (1961) wd D*C* Ifteite (1962) ' i 
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also hav® supported the '^rlew that out-patients are more 
susceptible to have myalgia because they tend to remain 
mobile while in-patients usually prefer rec\]Bibency during 
post-operative period* in contrast# Price at al (1960) 
and Bennette# Khalil (1931) observed no dif :l&ereix;e between 
tiw> groups . 

Morris Dunn (1957) and Leatherdale (1959) have 
reported definite relationship between incidence of myalgia 
and t±i® physical fitness and muscle power but Hal din Palmer 
(1961) showed increased t«tdsncy of myalgia in patients with 
less developed musculature* Mewnw & Louden (1966) have 
engphasised that muscular fitness 'is' an impor tant factor and 
myalgia is less likely in patients with good muscular fitness* 

Magee and Robinson (1987) have established the role 
of muscular fitness when they were able to reduce incidence 
of myalgia from S2% to 12% by pretreating patients with 
certain stretch' exercises about 1 hr *■ before surgery* 

Nature of operation also influences the i^aigia b^ 
determining the length of surgery wad the position of 
patient. Pain of mrgery may mask the suxa-pains aad it 
may be super imposed over same site.' Patients after minor 
surgery detect s,uxa-pains easily because it may be more 
severe than that of operation (Craig# If 64) « 
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Unaccufttomd postures and positions produea tlieir 
own pains a.g. higt^r incidmca of Xm Isickaelitt after 
litliotow position ar« knoim* 

Theories of Pains i 

The exact eeiec^anlsm of suxamethoniujs pain remains 
mysterious. Initially they have been considered to be 
related to occurrance of visible fasciculations (Davidson# 
1954)# and incidence of severe pains were attributed to the 
vigorous fasciculations (Bennite, laeilsen# 1954) . ■ 

Morris, Dunn (1957), Deatherdale et al (1959) and 
Burtles# Tunstall ' ( 1961) contradicted any such cor relationiiiip 
and even vigorous fasciculation of short duration have been 
observed to be asjwsciated with reduction in incidence and 
severity of suxamethonium pains (Haldin and Palmer# 1961). 

Subsequently moat of the investigators failed to 
establish the correlationehip between occurrance of suxa- 
methonium fasciculations j^d suxa-pains (white# 1962; 
collier# 1975; Magee et al# 1977; Bennetts and Khalil# 1981; 
Ferres et al# 1983) » 

Waters Maplason .(1971) have postulated that finer 
fasciculation may induce more muscle damage due to increase 
in the nmbsr of sites of shearing force between muscle 
fibres. 

numerous mechanisms have 3&een postulated to explain 
the occurrence of suxamethoni^n pains. 
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!• hmtie acl(3 production as a rasult of vigorous 
faseiaulatlons Cvon Konig^ 1956) * 

2m ^cumulation of succinyl-sKinocholiiMi (Paton# if^) • 

3« Potassium relaasa from tha muscles (Moyrhofsrt 19S9) • 

4« Eeleastt of intrinsic algogenic suf^astances into the 

«xtra~cel lular fluid has heen postulated by Keele^ and 
Neil (1974) . Some of these substances are thought to 
le A*K*P., A.D*F., AmTm¥mt Histamine and a cationic 
protein from the leucocytes* 

5. Prostaglaxtdin synthesis and release may be an important 
factor (Naguib, 1987)* 

6* Muscular tissue damage due to unsynchronised contractions 
'is the most acceptable . factor, although imchaniain and 
site of muscle damage remains controv^tsial* 

Water & Mapleson (1971) have hypothesized that 
suxamethonium reaches different myofibrils at different 
times as vascular supply of adjacent fibres may not be 
equally distributed*' as uncoordinated fasciculations occur 
as contractions of some fibres occurs earlier than that of 
adjacent fibres leading to the development of shearing force 
between the contracting and awaiting fibres*' %ls shearing 
force may be the chief cause of muscle fibres damage and 
subseguMtnt creatinine phosphoMnase release and after -pains* 
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Collier <i97S) has suggastadi musela ai;) lilies 
dsmmgm to ba primarily- rasponsibla. to cays® suxa- 
iMithoniym paias* fbis site seems to be reasoaaible becayse 
most commonly pains are noted in the muscles hairing high 
spindle counts e«g. muscles of back of neckt lower thoracic 
cage* 

Irreversible changes in muscle i^indles ^sllowing 
suxamethonium administration have been found md are 
attributed to the mechanical damage in the spindle stricture 
(Rack and westbury, 1966) . Wiis breakage may .itself result 
from ability of suxamethonium b? produce' sustain d 
contractures of the spindle fibres due to stimulation of . . 
intrafusal fibres (Bessov et al# 1968) . 

Meadows (1971) has observed tetany in ^indies to 
occur after tfc® high frequency of action potential generation 
at motor end plate by the suxamethonium. Collier (1975) has 
more appropriately suggested critical threshold frequency of 
motor unit discharge to remain SO Hss after -vdiich spindle* 
contracture and damage is most likely to occur. 

Muscle spindle dsnage as a cause of suxamthonium 
pain also explains the occurranee of post •-operative sore 
throat# as Laryngeal muscles contain high spindle density. 

Incidence of suxasethonium pain are wost common 
during late post-operative period because is^indle damage 
is associated with the loss of fine control during moveffsent 
in early ambulation period# Thus# overstretching of muscle 


•iwilar to that after vigojcou* exercise, mw oec«r which 
are subsequently recognised as ir^algia. 

Hyperkalemia i 

Klupp, Kobinger and Ktupp (1954), in wiifftal 
ejqperiffwnts# has dewKJus trated eyidence of dose <2topeiideiit 
rise in plasma potassium concentration after mixaantthonium 
administration* SiiKse then auxam®thoni^Jm is well known to 
possess the property to induce a mild and transient rise in 
the plasma potassium concentration which ranges from 0.09 
m mol/L (List, 1967) to 0*6.6 «i rool/L (Kumar et al, 1987), 
more than pre-induction yal«. Peak leyels are reached 
within 7 minutes (weintraub, Heisterkamp and Cooperman, 1969) 
and usually persist up to 10 minutes (Bali, Dundee, I974i 
Thatte et al, 1981) or even upto 15 minutes (Mass# et al, 

1969^ Konchigeri et al, 1976/ dassal et al, 197^} * 

Paton (1956), List (1967), .Striker, Morrow (1968), 
Anand et al (1972), Bali, Dundee (1974), Thatte et al (1981) 

& Magee et al (1984) also have concluded that this hyper- 
kalemic response occurs after the suxamethonium administration 

The exact mechanism of such hyper kalemic response 
remains in xi^stery, however, it is certain that muscle tissue 
acts as source of potassiw (Paton, 1954; Balir Dunctee, 1974) * 
This release has been attributed to gross muscular fasdl» 
cuXations (Kiupp et al, 19S4t Bali,- Dundee, 1975) • Indirect 






minimal f aeciculations 


It ha« bean postulated that “dapolarisation of any 
•Jccitable msmbrane generally leads to potassium release 
from "ttsc cell concerned" (Patou# 1959) • paton (1959) » 
Stevenson (i960) and Gronert (1975) have demonst rated 
definite role of suxamethcmiuns induced depolarisation 1x> 
release potassium from muscular tissues* Magnitude of 
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Millar, Way, Hwiltou, Layzar (1972) also ham 
shown gradual and suatainad changa in potaasiirn leiral from 
3»7 m mol/h to 3*6 (at 2 minutes), 4*0 (at 5 minutes) and 
3.8 w mol/L at 7 «d 10 minutes, with the masclRmin rise of i 

i 

0,18 m mol/L at 5 minute a* ’ 

!*' 

I 

i 

K.on<dilgeri @t al (1976) have re^^orted the mean 
plasma potassium concentration to be 3.56 m mol/h (pre- 
induction), 3*99 (at 2 minutes), 3.81 (at 3 minutes), 3»M 
(at 5 minutes), 3*66 (at 15 minutes) and 3.64 (at IS minutes) 
after the administration of suxamethonium. 

Jassal et al (1976) have measured the mean plasma 
potassium concentration to rise from 4.40 m mol/L (pre- 
induction) to 4.5 at the tim of fasciculatioiis. 'The 
potassium level again raised to 4.81 m mol/h at 5 minutes 
and 4.51 at 15 minutes. 


Thatte et al (1931) have idiown a rise of O.i m moX/h 


^3 


Ttm usual wild ria® in potassiuw cfoncentration 
j>f little clinical significanc® in healthy patients 
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Btagp i 

Indict ion of anaesthesia in severely biarnt patieiits 
has been reported to remain very critical period as multiple 
incidences of fetal cardiac arrythwia has occurred (Allen# 
Cullen# Gillies, 1961; Bush# 1964; Belin 1966; and Toimie 
• t ai# 1967) . Several factors such as hypovolimia (Forrest# 
1959), e:«treme bradycardia (Fleming# 1966) and pseucto- 
choiinesterase depletion were related to 'SUch incidences 
but most probable cause seems to be the suxametlKjnliafi 
induced hyperkalmia# 

Tolmie# Joyce® and Mitchell (1967) reported 
accurenc® of ventricular fil:arillatioiis in a bttjmt patient 
soon after receivii^ suseaniwthonim#' s.c.G* changes Mr® 
suggestive of hyperbalemia and plasma potassium concentration 
was measured to be very high ( *7 8 moi/L) • similarly# 
Schaner ®t al (1969) observed plasma potasslun csoncentration 
to remain “7 6 m wcl/l# in a burnt d patient# 

The increased susceptibility in these patients 
may be attributed to the muscle mass damage (Cooj^xman# 1970) 
and disuse atrophy (Kalow# 1973) both factDrs are Imown to 
induce the super«#sensitivity of muscle to release excessive 
potassium in response of suxamethcinium (Gronart#' 1975) «- 

'Ihis super^sensitivity begins to appear within 
§•15 post-burn days mA may persist for 2-3 sK>nths 
(Gronert# 197S) *■ larlier also# it has been r4i|>orted liiat 






patients of iiassiva imaacuiar injur las. In such a patient. 

plasma potassin»'coacantration« ware measyred to fce 7.1 m !»»ol 
at time of suxamethoniuro induced cardiac arrest. 

Mmm» at al (1969) also have reported m increase 

in pot as si u!T!_ concentration from 3.7 m rool/l> to 6.8 m wol/h 

nts. 


















Gronert (1975) hav« ®ugg@8t@d that «xtra junctional rec«j>tor 
develop the ch« mo- sensitivity instead of remaining electro- 
sensitive only. Thus, an equivalent magnitude of 














10. Daiitz:ol@xie htts sigx^ificntly r«duc«4 a.11 tiM» aSwrs® 
eff«cts of «iuciffnethoniom ±n th« dbSA of 100 * ISO mg 


or«l 2 hours bsfor® th@ induction of mmmatheal9. 
(collier, 1979) . 



12. calciuja gluoanate a® 10% solution in dose of 10 ml I.V* 
alow just he fore the induction have been ah own to 
effectively rediKie myalgia from 45% to 5% alongwith 
significant inhihition of hyper kalemic reaponse 
(dhrivastava «t al, 1983) .■ 

13. Diasepam (10 wg/I.V.) pre^treatment about 5 minutes 
prior to aujcmethonium has redwed myalgia (from 60% to 
16%) , fasciculations and hyperkalemia (yerira, Kathur, 
1978f Bisenberg et al» 1979 and fahury, «t «1, 1979) . 


14. bysina acetyl salicylate (3 mg/kg.) pre- treatment 

3 minutes prior to aujcanethonium has remain effective to 
reduce myalgia from 73% to 25% with significant inhibition 
of suxamethoniw hyperkalemia (Haquib et al« 1987) . 



shoi^m ftirther rise to 56% vlmn thiopentoni is replac«d 
hf the Halo than® as the induction agent. 









eai 2 s@s 7% fall in plasma potasaium 

Sulssaquatit hyparkalamic rasponsa to mwtmmiikmnivm is 
also iRinimisad but not cotiplataly pravanted bsr 
tbiopentone and slight hyparkalamia (4-2.3^ is bound 
to occurs 





Efficacy of »«lf twKiiig 4n lar^vention of faeci- 
cuiation was also proved whasi RmSm Varina Cl9'79) avalimtttd the 
rastiiod to iohiMt tint auxamthoaitim induced rise in intra- 
CNsulair preaeure. fasciouiatlons were seen in. %2% emmst with 
tile self taming dose (10 mgl but were reduced to only 4% after 














w«r« abolished after second dsse (1.5 mg) . In contrast# 
occurrence of sujesBnethoniuin pain continued to remain higli 
(671^ even after self taming* !£hia fregpenc^ did not differ 
from that (55%) occurred after equivalent dose of suxa- 
t!»thonium (25 ) as a single bolus* Observations confireaid 
the view of Water & M«q?le«»n (1971) that frequency and 
severity of auxmwethonium pains might be less with high 
dose of suxamthonlum. 

Gilani# Dar and Kangoo (1984) also have proved the 
efficacy of self taming In successful attenuation of 
fasciculations* All patients, without seif taming# showed 
visible f asiculations of moderate (30/») to severe (20%) 
intensity* After suxamethonium pre- treatment# fasciculations 
of mild (48%) to moderate il2%i intensity were seen in 60% 
of eases only* Suppression of suxamethonium pains also 
occurred in significant manner in the pr«-treat!r»nt group* 
Overall frequency of myalgia was reduced from 56% to 24%* 

Mild, moderate and severe pains occurred in 4# 48 and 4% 
cases respectively idien no pre- treatment was administered* 
After self taming, severe pains were abolished and most 
patient (16%) had mild and rest (8%) suffered with moderate 
pains* incidently no correlation ship could be establislMd 
between severity of visible fasciculations and occurrence 
of nyalgla. 

successfol attenuation of suxamathcmium fascioulatioias 
encouraged Baralia (1978) to postulate the self twiing of the 



significantly reduced to be asms less than pre*iiidtai:ti©ii 
iralues of 3«9 n mol/h* The man potasaiim cone«ntratioii 
were weasured to be 3*6, 3*7 md 3*7 ai mol/L at the respectiw 
time interval of 3, 5 and 10 minutes* 
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minimis® faaciculstion® and d«i>olLariaation of fnu«cl@a as m 
lomrc® of potaasium GaXlaghar, if @45 * 


Mowmvmt* SuXll^m @t aX (1988) h&vm found tho 



•uxamethonium might eaua® muaci® damage specially if it is 
given before thiopentoM*’ D*C* White (1962) confirmed tiie 
efficacy of even lover dose of Gallamine (5 mg) wimn my&lgii 











4w- tubocurarin® r«4(ic«d th® duration of block fro» 10.9 


iRinutea to 9*4 minute 


s^idonco of fad® in twitch haight 


•xcludocl. 

Cullan (1971) hava compared Gall amine.# 4-tubocurarin« 
and pancuronium regarding their efficacy and nature of 
•ttbaequent euxwwittionium block. Gallamim (10-20) wa* 


found to be laoet effective in providing adequate relaxation 
but with a Mtderate delay, in onset (iiS sec.) or shortening 
of recowery period* ^equate relaxation was also obtained 


ith all t 
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ti.m» hmmm 

icxlhed to be a better diol^e ; 

than d-tubCMaajfaidlB* (virtvw# 3 

.975) regarding the inhibition 

of faaclcttlations. incidanc® 

was lowered from @2^ to 12% 

nith aaXili«iiii« 130 ng) ^ma gi 

ir«n 30 seoonds prior to ' 

suxaRMsthoni'a® and it tsecaa®® ot 

tly t% when Qallantine (30 mg) 

mm ii»«€ 60 mmm&B sarior to 

f 

snxamethoiiiiiiR* Pre»t3Deatei«iit 

wliii 3 rag <30 aw'conds or 60 «« 

soands prior) and 6 mg of 

d-t«1bocurarin« <60 second® pci 

,or) resulted into incidence of : 

faselcnilatlon to be 30% and IS 

; f 



Mill 1 iiiilii til liliti iM li'iiiM ii'i Hill PIMMIM—— 



1 wmumzmu , 1 

from 100% to 5%# which was rats: 

1" 

!h lower than incidence of 46% ' 


post xnmmtim mmgmmg wmxm 

mxguxzxcmxJLY mmxx^r wixn 

fcttth drugs and comparable witt 

k those aft^r suxaraethonitsm 

■ . ' '■ ■ ■' ■ ■ '■ ll'' ' ■ 

alone* However, d-tubocurarii 

m significantly shortened the 

■ ■ ' ' [ 

duration of block from 405*55 

seconds to 290*55 secoisSs. 


"mm pm»ciiX0Eiii». wmB m 

^wm to R%wm mmm proiioimo«a pi 

effect in pscev’ention of fasict 

tlation rather than nyalgia 1 

CBrodskv'* Brockutne and Saraue) 

Ls# 1979) • It lowered fasci- 


euiMtioB tmm 15% m du% mm i 

wmJiQiai xmm to dWA^ 


' f" 1 '1 li' T 1 1 II iJPHIf ’ ’ i" m 





»lg & Bell 079) « 

' • ■ ■ ' -11 


I 
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Heos®ii and Jansen (1979) obaerired hlf^er efficacy 
of pancuroainin as it reduced fasciculation cx»wnt from 
277*5 to 37.5, H«*:h lower than the fasciculation count of 
50.5 in Qillmine group. 

PancuronitsR was showed to be best effective ifthen 
compared with 6all»ine, d-tubocurarin« and Metacuriiie 
(Casey Biitt and Carl:Son, 1981) • All drugs produced adequate 
relaxation, without altering the onset and duration of blodc. 

Agoston et al (19 80) reported veeuronlus! pre- 
treatment to b® quite effective «i!iile IxoJse et ai (19 83) 
studied effects of Alcuroni ins to be satisfastory « ; 

I 

Bennetts and Khalil (19 81) have compared the : 

) 

efficacy of tubocurarine (2,5 mg and 5 mg), Galiamin® (10 mg . 

\ 

and 20 mg). Pancuronium (0,5 mg and 1 mg) «d Fazadinium 
(7.5 mg and 15 mg) . Gallamine effectively reduced the 
incidence of a^^algia on lat post-operative day from 68% to 
33% with the dose of 10 and to 30% with the dose of 20 mg, 
while d- tubocurarin® (5 mg) and Pwtcuroniiw (1 rag) also 
significantly mitigated myalgia to become 29% and 28% 
respectively, FasBadinium even in doses of 15 remained 
relatively ineffective as myalgias were observed in 4 5% and 
33% eases m first and second post-operative d<^f • Moreover, ! 
more than €Q% eases of difficult intubation were from 
Fasadiniura group. 




iraJchiir and craig (19 83) eo 


«u3i«a9wtiioa4». C3(v«rail fmqwmof of pain was reduced frcm 
41% to 29%. How«ir«ir, pracnrarlssation iBor« «ff«etiv®ly 
pr«v«nt«d mjfalgia on Ist da^ (16%) when compared to 2nd dagf 


0 - . . 




leant 
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3.58 m fnol/l* (at 2 , 3*66 (at 3 miiiiataa) * 3*68 

Cat 5 miiiutasl , 3.69 (at iO md 3.70 ® mol/^ 

Cat 20 minutas) • 

fariast MiraJdh^ur, dtaif (3.933) tiaim a^ministarad 
th« csallaBiiaa# Pmmieonivm, ^-tubocurarlna «Bi<3 ▼•durosliaB 
eithar at 1 or 2 minut® |ari@r to tha injeotloo ©f «uxa- 
ffiatiioiiiw®. Evairy ragirae, but pancuroaim (1 »iaut« gtoup) 

‘ ■' I 



l«T«la from 4*08 m mol/h to 3.88 (at 1 miauta) # 3,W (at 
4 mlnutofi) and 3.96 m wol/h (at 10 mioutas) « tha oomparabl< 
.potassium laveXs in other groups were as follows s 


Pre- 

induction 


1 mt. 


4 mt. 


10 '«t* 




i 
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feD 3.8 m mol/h (post induction) with th« Qallaroin® aid from 
4.1 HI fflol/L to 3.9 sj mol/h with th® pancuioniiUR Cl aig) pr@- 
treatraent. 

In CO fit r ait to th® af oar® said atndies, Koida, Wand 
C1972) haw« ob»«rr«<i a significant tia« in potassiwiH l«w«l 
( 0.46 » wol/h) «v«i after d-tatooc«rar±ne para-traatanent . 

Basil et al (1973) also ha'^e reported definite riss in 
potassiisw concentration from 3.86 m rool/L to 4.20 (at 3 
ninutes) # 4.49 (at 7 minutes) and 4.52 m mol/L (at 15 minutes) 
after similar pre- treatment. Stsolting and Peterson (1975) 
also have concluded precuradaation to remain Ineffective. 

Masef', <31as®l»took and Goat (1983) have compared the 
efficacy of precurarization and self taming. Pre-treatment 
with 20 mg of Gallamine was found to tw superior aa 
fatciculations were seen only in' 20% cases in Ihis group 
while they were present in 56% patients after self taming 
with suxamethonium 10 mg. Similarly, incidence of myalgia 
were 44% and 56% in the respeetiv® groups, however, muscular ■ 
relaxation and intubation conditions were far from ' : 
satisfactory after pre-treatment with Gallamine a# onset' : 
was delayed from 0.69 minutes to 1.04 minutes %d duration 
of block shortened from 7.6 minutes to $.23 minutes* 
Colacidently, it was also observed that pre-treatment dose 
of suxamethonium itself precipitated faseiculatio ns in 4«'8% 
Cases md significant neuro -muscular block in more than $0% 


Of eases* 
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Sulllvai, Williaias Calvay (X§88) obsfjET^ed ««lf 
taifiiog Mtth siucwattiioniuiii (10 sag) to ramaiu relativuly 
in«ff«ctiv® i^ten compar@<3 to th« pr*- tir®atra«at wttli 
Oallassine 20 rag and pancutoisiiira 1 rag. In th« ««1£ taadng 
group# th« ratdian iralue of faaciculations »cor® wa» 
insignificantly r®duc«d fro® 1»3 to 1.0 whil« toat of 
myalgia «cor® bacam® 1.7 to 1.4, liiila Galiamin# had ■ 
significant «ff#ct wer f asciculations (laadlan wcorm 0.5) , 
and myalgia (0.8) . Pancuronium was found to b® mor® 

«ff«ctiv« in pr«'r«mtion of nyalgia (0.5) rather than th« 
fasciculationa (0.9) . Hyperkalamic rei 5 >oii»« to suxanmthonium 
was significantly suppressed by Galiamin®. JPiost -induction 
plasma potassium concentration was tound to b® less than 
that of pre-indiKstion ( 0.2 m m>X/h) diil® no difference 
between pre and post induction plasma jKJtassium concentration 
occurred %dth the pancuronium and it remained 4.0 m moX/l>, 

During thi course of numerous studies# efforts 

were aid are still on to select laast effective drug# dosage 

. 1 ' 

schedule and ttm® interval between pre-treatment and 
suxamethonium. Almost every non-depola riser but Faaadiniusi 
(Bennetts & JChalil# 1981) has been proved to be satisfactory 
in suppression of fasciculatlons and myalgia but their effect 
on hyperkalemle reii>onse still needs appropriate confirmation* 

OallamiKis has remined effective even in very small 
doses as $ mg (White# 1962) or 8 mg (Buttles# Tunstall# 1961) 
even though vecy large dose of ^ rag Gall amine was suggested 


/ .V 










/3cq), Qallaiain® (0«25 wg/’kg) 




alcuxoniim (0.03 «g/lcg5 


Bmnnmtta and Khaiil (1981) &rgm^ that well perfused 



treatment doses such as 10 - 20% of standard eguipo tent 
intubation dosages of noiJ-depolariser. ']^us, Galiamin® 

(10 - 20 wg) t tubocurarine (5 lag.) and Pancuxonium (1 e^.) 
were suggested md same opinion was put forward by Ferres 
( 1983 ) «d accepted hf Masey at al (1983) and GulliiraB et al 
(1988) . ' ' ■ ; ^ 


Tine intatriral between pre-treatamt and suxamthoniun 
too remained yaslable between 30 seconds (Dom«>ai et al# 19 7S) 
to 4 minutes iSmUm et al« 1983) <» ^though 1 ninut® interuel 






MJitBBiAL m> nsmms 
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infections an«a renal failure were not included while 
•electing the patient®. 




.Ill 

<1 


(150-300 wsf) intr»sr<mou»ly «lowly till abolition of eye laah 
reflex* 





CennecUoiw mx% Bad* to mttmh th« patient with th® 
Mapleton a circuit of i^*ratus» l*P*P#¥* was 

continued till recovery fro® »u3c*»i«ralyeia w«e evident* 
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*ub»tfqu«ntly^ spontamous r®»piration wa» maintai utad till 
compl«tion of t±i@ surgical proc«dur«. 

.‘*naiiiBth«sia was maintaiMd with th« wtxtura ©f 
^2 ’** ^2^^ ^th*r* Total gas flow rat« was adjusttd to 
rsmain betwaan 7-9 litres/HJinuta* Wi« ratio of th« oxyg«B 
th« nitSDua oxid# was kept to resain 33 * 67. 

Besides paramters# stipulated for the present 
stiMy. each patient was constantly raonitored to assess th® 
■^Ital function including pulse# Blood ^^ressure and 
respiratory iiicnraKients. 

Fasciculatlons were observed after administration 
of suxaimthonlim to assess 1±ieir extent and intensity. 

They were graded a® follows i 

0 I Ho visible f asciculations . 

e, I Very fine facial muscle and finger tips 
TOvements. 

4*^ s Minimal contractions of the trunk and the 
extremities. 

##♦ Vigorous contractions of the Trunk and the 
extremities. 

The magnitude of hyperkaleaiic response to suxa- 
MthoniuK was assessed by the estiiiiatlon of serum potassium 
before and after the administration of toe drug. Three 
blood samples were drawn ftom a separate venepuncture site 
with the help ®f dry eutoclaved syringes. 
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X* 5 iiiinut«s be for® administration of Thiop®ntont • 

2 m 3 miisutss after the Suxarothonium administration 



0*2 mi of serum 1*4# diluted with 19.8 ml of ^toubi® 
distilled ifstsr to malce the ratio of I $ 100 • This diluted 









eg^ciroen compared with standard solutions of potass! «jrt 
chloride, ^*ich were made by diluting' tlwi stock potassium 
staaiard (10 m mol/L m 0,746 of Dry Potassium Chl©rid®/L) • 
FlaH* photometer was switched on and Potassium filter was 
inserted* Air pressure was adjusted to 10-16 Ib/inch^ and 
ga® supply was ignited to obtain clear flame without any 
soot. Subsequently, the v’arious standard solutions were 
placed in levelled beakers* Initially, high potassimn 
standard (0*08 m£q/L) was sprayed .«d needle was adjusted 
to the mark of 100* a@ro setting was checked with double . 
distilled water. Each standard was sprayed in turn to 
confirm the even spread of the reading over the scale. 

The diluted specimen sample was spread and reading was 
noted, it was immediately followed by sprayir^ the t%#o 
nearest standard solutions which gave readings just higher 
and lower than unknown sample. After each reading, double 
distilled water was sprayed to oonfirm the aero setting and 
to rule out any error due to remaining potassimi. 

Assesamnt of suxa-myalgia was done by visiting 
the each patient after 24 hotars of surgery. Initially, 
some non-specific enquiry was made regarding the post- 
operative status of patient* wfhen patient complained about 
their aches and pains, tf» sites and severity of pains were 
recorded* In the case® of negative complaints, the specific 
quiery was made to ascertain the ooeurrence of muscle pains 
and stiffness. 
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't* tsst for the proportionate values i- To ooapare 
the incidences of the f asciesulations# as well as the 
myalgias# in between the patients of th® control group 
and each of th® pre-treatment group* 



wh«r« 

Mo* of patients with 
fascicttlations or myalgia 

P m — — — (iu th® control group).. 

Total numb®r of pationts 


Mo* of patients with - 

fasciculations or myalgia 

p m — . — — (iu pre-tr®atm®nt group) 

Total number of patients 


n « Total number of patients in control group* 

Jm 

^2 • Total number of patients in pre-traatsMOit gro.up* 

p, (n--l) ♦ p« (nj-l) 

Cn^^ ♦ n^j) • t 

g • Cl - p) 


2« Fair«d 't* test t- To analyse th® pattern of the chang® 
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where 


d *■ iiean of difference* of the plasma potaasiiai 
comentratlon between the Tiilues at 

a) Pre-induction and at 3 minutes internal* 

to) Pre-induction and at 10 minutes interval . 

s,d. « standard deviation of 3. 
n * Number of patients in each group* 

*t* value, thus obtained from the equation Cl) or (2) 
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I'he number of the female jpatlent© dominated in the 
model of 'the present study and the proportion of male and 
female patients was found to be 42 i M < 1 i 1.38 ) * 
Coincidentally the ratio was 1 i 1 in group IV. 


Table 2 

Sex distribution of ■patients . 


Groups 

Total 

ISfo.of 

patients 

Male 

Female 

No. 


■■Hli 

% 

1 

20 

9 

45% 

11 

55% 

11 

20 

■ 8 

40% 

12 

60% 

111 

20 

1 

35% 

13 

65% 

IV 

20 

10 

50% 

10 

50% 

Total 

80 

34 


4i 

58% 


g ascicu lations t 

The occiarrence of ttie visible f asciculations was 
observed scson after the administration of the suxaroethoniu*. 
The patients in the control group were observed t» show 
highest frequency of fascioulations as eadh patient in this 
group iOioup I) had fasoieulattons of tJu> varying int«isity# 
The mild* isoderate and severe fasoieuiations were seen in 
55, 25 and 20% of Idle patieiits respectively^ 
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Ta© measure of i^xecurarraation was aioo found 
to be successful in attenuating the fasciculationa, 

Unif 20^fe cases in iJalianiine group (Group ill) showed the 
fasciculation® • severe f asciculations were aboli^ed and 
frequency of wild and moderate f asciculations were 15 and 
5 a respectively. 

The pancuronium pre-treatment moderately reduced 
the incidence of fasciculations to 50% in tihe patients of 
Group IV, severe fasciculation# could not be abolished as 
they were seen in one of the total 20 cases. The mild and 
moderate fasciculation were visible in 40% astd patients 
respectively. 

1 * 111 ) 1 # 5 

Intensity of die f asciculations . 


Groups 

Total 

liO.Of 

patients 


f asciculations 

Grades 

6 

;; ■ : _ 

if'f 


1 

20 

, ^ 

11 

s 

4 : 

11 

20 

15 

5.' 

0 

- 

111 

20 

16 

3 

1 


IV 

20 

10 

8 

1 

1 





im 

■ 2S 

20 

m 


The post-operati'^e myalgia were' quite comB»3n in the 
patients of the control group* . The 65% patients in this 
group complained about the muscular pains and stiffness 
in the region of the back of neck# 'Jaw# stiouiders, lower ' 
chest cage# pectorals and upper abdominal wall* The myalgia 
remained localised to a single site in 25% patients »d it 
was of mild inttmslty. The moderate and severe pains were 
present in 30 and 15% patients respectively. Ihus# the 
fr«Qu«icy of moderate myalgia was found to be hipest as 
they were seen in 46% of the patients vho had complained 
of the after pains. 


The patients* in the control group* were also studied 
to observe the <x»rrelatlOQship between the occurrence of the 
s^algia and the age and sew of the patients* The tahdency 





to suffer with the myalgia was observed to reanaiii highest 
in age group 41-50 as myalgia were complained by both the 
patients in this age gjDoup, even the severe pains were 


present in one of these patients- Susceptibility was 
observed to be relatively less in the age groups 31-40 and 







i»U8Ceptlbility to hav® oyaig^a was observed to 
rciaain Mijber in the female patients, 72% of fe»al® 
pati«ats in the control group oomplained to bav® th® 
after-pains, while such pains were present only in 55% 
of the aiale patients in th® sam g2x>up« Moreover# th® 
females were more prone to suf£«r with th® »«ver« pains. 

Table 8 


Incidence of royalola in relation to th® sex of the patients 
in control group . 


S@3C 

TotS 

Mo • of 
patients 

Pre Since of 
malqia 

Myalgia grades 

Mo. 

% 

♦ 

Vlr 

▼▼Hr 

Male 

9 

5 

55% 


2 

1 ■ 

Penial e 

11 

3 

73% 

. 2 

4 

a 

Total 

20 

iil»3 

§5% 

4 

3 

3 

The patients* in the asntrol group* were observed 


to search out any possibl® cor relationship between the 
fasciculations and th® siyalgia# but th® observations failed 
to reveal any definite trend to show the relationship 
between them. 














70 


avperi 


Thm ada4iil»tration» in patien-ts of 

control group, induced a euetalned and significant rise 
in mean plasm potassium concentration fjxam 3*82 m »ol/L 



0*34 IB tml/h. 

This h:fp«rkalfimia remadruBd significant e-^en 
the 10 minutes intenral after the administration of the 
suxaMthmlum* The man maximum rise of 0.12 m rk>I/L i^as 
obser'red idth ^e range of O.OS m mol/h to 0*16 m mol/I*« 


!>lasii!a potassium concentrations tl)-' Fre-induction * 
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Mean ■ Plasma potassium concentration at the interval 
of 3 end 10 minutes after the Suxamethonium. 





The ^’ancuioniuin pce-treatmaat (Group IV) also 
effectively lowered the mmm plaem potassium concentration 
f 2 »!n 3*81 m mol/L (Pre-indixstion) to 3*59 md 3*64 m moX/L* 
at 3 and 10 minutes interval respectively. The maximum 
fall of 0*28 m mol/l# occurred at the 3 minutes interval 
with the mean fall of 0*22 m mol/L. This fall remained 
sustained hut with the lesser magnitude upto the 10 minutes 
interval when the mean fall of 0.17 m mol/L were measured* 
with the range of 0«24 to 0*10 m mol/L. 


The overall oomparison of the self taming «nd the 


precurarisation showed that both the .measures were egually 


effective in the suppression of suxa-fasciculations and the 


either with 


Q.allanine or with PancuronituRi also succeeded in tte 


65% to 30% with Gallamine wd 25% with pancuronium, fielf 


tatming was not fouxid to be c£.fective in this regard as the 
incidence of myalgia was insignificantly reduced to remain 60% 
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DISOJSSIC^ 


Tim «ax«nitlioiii«aR« of hairing fTOiiert^ to 

provlda axcoiiant amacuiar jraiaxation* haa raeoivod a 
criticdaia fxop tiam to timi for its pottfitiaXity to in<3iuci 
the f asciciilations« .the hyperkalemia and the i^algia* Thi 


n made to miniinise 
thofiiuytn* These meas'ores 


pains (Naquih et ml, its?) 


The pore- treatment id.th small dose of suxamtthonium 





l3(i«i)n used Ici our study as to ottaim ttm rapid and mooth 
li^us'liou* ikmmfmr, tii« pre^madicafits were avoided as 
Diaaepam is known t» affset th« suata-myalgia CVerroa @t al 
19781 . 

A nwber of investigators .have suggested various 


doses of non*-depoia risers to.te adsiinlstered for the purpose 
of the precurarisation* In o\ir study* standard dose regiM* 
rather than beady weight - basis# has been eflaployed* Oallamine 


» 1981). 


3 Minutes* as -this schedule has been remained associated 
with the mascimum efficacy of the method (Millar# 's^ay# I97lf 
hlg, Bali# 19 79 md Masey «t al# 1983). 

The precurariaation has been reported to remain 
associated with the inadequate relaxation and the poor 
intubation condition (Hodge, 1957) «d foster# 1960) • 
However* no mich untoward effects of precurarisation were 
















but no fiuch jr«iafcioiii4i4p could b@ ••tablishod bjf Moirris 
Dunn inm), Death* rdalo et «l (1959), Burtles Tuna tall 
(1961) and Whit® (1962) • 


ob8«nr«tion8 of our otudy oonfinwid th« opii 
that th® occurrans® of th® post suxaswthoniust pains has 
cor relationship eith the incidence and the intensltf of 
'Visible f asciculations. 


Qoilier (1975), Mas®® ®t al (1977) y Bennett, Khalil Cl9®i) 
Ferres (19 83 ) aod Gillani et al (19 84) supported the view 
that incidence and intensity of the f asciculatlon ha'^e no 


The absence of this relationship has also been 
strengthened 1:^’ the ol^enrations in the ^If Taming group of 
our study, the' pr«-treatinsnt with asiall dose of sux«wthoni«m 



Si 

rasult«d into ligniflcant att*iii»ti©ii of the faaciculatioia 
imt the occorraisc® of the suxa-paine ressaimd imaffectea* 

pxresest pxoiree the efficacy of the self 

temioig the preeurarisatioii ih the prevehtiojc of sisxe-' 
f esciemletiohs • 

The Self Taming irediaced the liwifaence of fasiculation 
fiK>m 100% tX3 25% with the abolition of severe and even 
moderate fasciculations. However* the fascicu let ions of 
mild intensity occurred in 20% patients after the self taming 
dose of suxamethonim. 

Similar findings were observed by Baralca (1977) 
who has succeded* with the nmasure of Self Taming* in 
redxKlng the incidence and intensity of fasciculation from 
100% to 20 %• Coincidentally* mild fasciculations were 
present in similar number of patients (20%) after the 1st 
dose (10 !itg«) of suxamthoniw* ’^erma* R«S* et al (19 79) 
have ihown the redwetion in the incidence of fasciculation 
with the pre~treat»nt dose (10 rog*) of suxamethonium. The 
fasciculation were visible in 52% patients after the 1st 
dose* while they were largely inhibited and present only in 
i% cases after the full dose (100 mg) of suxamethonium* 

Brodsky et al (1979)* Wilson, Dundee (1980), Gillani et i'll 
(19 34} .also have effectively attenuated the suxa-fasciculattoas 
with the weasure of self taming. 

The precuraxisation with the Oallamine (2^ mg# 

I minutes prior to the suxamtthonium) has been feund, in 



(<3«lXanin« g£oup) » Tlui pimcuzoiiiiim could redtrsii the iiacidinctt 


of f a«cieiiiatiou to rmimln 50% 


mt al (1931) also havo found tha QaXlennim to im superior 


than pancuroxiiufit* The fasciculatioiis w«m contplotidy 
alaolished after the Gall wine pra-traatmnt Mhllc tha 






The post -operative auxa-padas are laost trouble soae 
to Ibe patients and perhaps oeciar due to muscle damage# 
indixoed the suxamthonium iCksllier# 1978) • She prevamtion 
of such pains is SK^st desirable mt only on humanitarian 
ground but also to fulfil the ethics of discipline of the 
anaesthesiology* 

The present study has shown that occurrance of 
suxa-pains are quite common* The 65’^ of tim patients in 
the contxol group of study were troubled due to presence of 
post-operative myalgia* The severe pains were also not 
uncommn# as 15% patients had incapacitating pains* 

The similar high incidmic© of pain also has been 
reported to be 66% by c. Davidson (1954), 60% Foster 
(1960) and 66% by Wilson# Diindee (1980) . £ven much hl#i«r 
frequency of pains have been shown by Bur ties et aX (1961) 
and Mayrhofer (19 59) when the Incidmtice of myalgia were 75% 
and 89% in the respective studies* 

In fact the incidence are quite variable and lower 
incidence of myalgia such as 1.2% (Crawford# 1971)# 17% 
(Craig# 1964) and 25% (Hegar# 19 56) also have been reported. 
Haldia et al (1975) have shown this iiK:id«Ctt to be 52% 
while Magee et al (1987) have observed it to 57%. 

Ths wide range of occurrance of the myalgia seems 
to be due to the influence of multiple factors idiich Include 




of bACk of th« mck. and the loirer thoracie eage* oulng to 
hai^e high epindie comt* are »ore liable for the euixamithoiiiYnt 
IMoaeS Hiuscle damge which Mke these muscle to be more 

h%M to. op l&to « 


: Parbrwk aad Pierce (1960) «ad Craig (3964) have 

observed a relatively high freqiaeucy of post -operative low 
backache# However* in the pee seat study* the low backache 
was not considered as suxa'^pains* for »«ay of the patient s 




w«r« plac«d in Lithotomy position, which mi^ itsitlf hm a 
catiaatiy® factor to pm&vtcm backach®. 

Our ohsarvationa revealad that patlanta of awre 
than 30 yeara but Isalcw 50 yaara ara much pcotm to 
th« myalgia* Thm patianta in oo&tjx>l group hair® ahown tha 
myalgia with tha incidanca of 67%, 75% and 100% in tba aga 
groups of 21*30# 31*40 and 41*50 yaars raspactiwaly* 

Th® inf luanca of aga ovar tha occurranca of myalgia 
is wall knawn iBush# Both# 1961i Burtlas# Tunstall,- 1961) * 
Craig (1964) has found tha incidanea of 13% in taa patiants 
balow 20 yaars and 20% in patiants of 31 * 40 yaars* 

Ko myalgia occurrad in tha patiants of mora than SO yaars of 
age* The cwarall low incidanc® (17%) might be# bicaus® 
suxamethonium was administered only in tha dose of 2 5 mg* 

The higher susceptibility to haw® suxa*pains# in 
tli^ patiants of mora than 20 years aM laalow years# also 
has bean dascribad ty Hurtles# Tunstall (19 61) • The incidence 
of myalgia in such patients war® observed to remain around iS% 

The children, and patiants of more than 50 years of 
age have been fho%m to ba much less prone to have myalgia 
(Bush# Moth# 1961) • The children rmain quite active# thus 
their muscular fitness prevents them the suxa*pains 

(Mewnam# Louden# 1966) mreovex their musc&e tissue oontalnj 
higher proportion of elastic collagen fibres i^ich minimise 
the suxamethonium induced muscle damage and so mbsequent 
after-pains (Thind Hryson# lti3) * 
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Th« f«mala patient*# in tiie control group of the 
present study# had higher tendency to suffer vdth the suxa- 
pains to *how the incidence ©f 72?4, while the liwidence of 








precurarixatlon is miidi moxm purpostful than tte Skiif 
Taraing in th® inhibition of idi® six!caB>ethoni«in indncsfi 
adverse effects* 


The precurarisation with th® 20 wg of GsiXanln® 

(3 iRinuttts prior to th« suxaaaethonim) signific«)ti]f 
reduced the incidence of faecieuXation to 20:^ and that of 
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myalgia to 30%« No patient in thia group suffered with 
the severe faaciculation or coavplained to have severe 
af ter-paina • 


Gall amine was used* 


Ferres# Mirakhur and Craig (1983) have proved the 
efficacy of the Galiamin© pre-treatmant • The incidence of 
myalgia were lowered fro® 41:^ to 30% when the precurarisatiaa 
was performed 2 minutes prior to the suxamsthoniuiii* Massi' 
at al (1983) and Sullivan (1988) also have concluded itet 
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the Gallamine C20 bsq) pr@»treatment rmaina superior, «« 
oouspared to the Self Taming# in tha prevention of the 
i^algia* 

The results# vith the pancuronium, have remained 
quite variable in the various studies. Brodsky# Bxock'-utni 
and Samuels (1979) have found it ii»r« effective in the 



at 15 minutas 



Millar at al Clt72)» Bali# JDwidaa Cl9?4) , Tliatta 


at al (1981) ha^e sMoii^n perslatittea of hyparKalamla upto 


10 mlnutaa* Howavar# Maaae et al'CiSif) 







ilS76) have stiown that tiich reapoasa may suataiaed for 
even upto 15 minutes. 

The |a:«s«mt atut^- show® that both the measures# 
the Self Taming and the precurariaation# are hlg^ily efficient 
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0 • id m mol/h and 0 • 13 m mal/l* at 3 and 10 minutes interval 
respectively. The maxlmias fall of 0.24 m mal/h and 0.18 
SB rool/L were found at the respective tisee interval. 



guite effective in the prevamtlon of the rise in potassium 
concentration. The !ws» fall of 0.3 m mol/L was olwerved 
at the interval of 3 minutes# ^tiile the mean fail of 0.2 
id tml/h persisted from 5 to 10 minutes. 

The efficacy of Self Tamiz^ has also been shown 
by Magee# Gallaghar (1984). The mam fall in the plasma 
potassium conc<mtratlon®# was measured to be of 0.22 » imol/b# 
0.20 ro em 1/L and 0.23 m »ol/li at the respective tiBBS interval 
of 2# 3 and S minutes* The maximum man fall of 0*25 m mol/h 
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Sullivan «t al (19S8)« how«var# hav« ol»«rved no 
chaisg@» in tht Hwan potasjsluiii ooncentration froin th« valiw 



»uxa->hfperte lamia# has baan ahoiim by Wupp «t al (1954)# 
>trik®r. Morrow (1968)# Birtob (1970), Cooparman (1970) aruS 
Gronart Tli«y® (1973). r«rr«» «t ail (1983) hava miecwidad# 
with th« Galiamin® (20 mg 1 winut® prior to th« attxamathoniuw) , 
in reducing tii® potasaiwi coiKSentration to ihow a a»«n fall tui 








©.28 m bw 1/L at the IntarvaX of 4 rainut®® and of 0.12 
m ml/h at the interval of 10 ainatee. 



that th® aelf Taming can efficiently pcevent th« aux' 
fasciculation and the auica~hyp«rkal®jsiia « Itowever# . 
no significant effect ever the occurresace of the »ya. 
Bar aka (1977) has suggested that either neuro-muscuil 







accoiKniod ati on or d«s«nsi tation of motor end occur with tH* 
.preliminary ' dose of the aux@is»thoni«ia. Thus, the roagnitud® 
of the depolarisation after the subsequent fall dose of the 
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%t mt»t bmmm& mupm»p&m§lwm to immm 

fttiwttJLI m4 ooiipioto iiiliwiosr is 


flti« oetivl^ of «it»«witli#cyLwi ow 

oJtiiO imwrn ««rtiti» mStwmm «flNNrt« tiim <i«ipi^#pwitit of 
ta«%e«f4iii« taiotitoofooib i«oolmli^oo*» iifipoir.liiil.«iMlii« 
rioo iM mmmm o^ooMMoii oottoitf « ofo* 

Qiofelaiirlo# xum io iotirogoiittlo m4 
miS memxmcm of 
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fliii stwgy urn f»i«fisi«<l nitki Vm f» 

thii mttm&tM of mi£ tmmixtgi «ftd |»xii<wr«Jl %*tf 
oror imt^swcMMit^oiw tmm&imkiMtlmitm, hfsmaimliiwtim 
fted j)€Mit*>ojiftxotiir« 11^411. 9i«i. A ^tmX mm^x oC 
p&tlmt&t of oitiwjr smx, md liotwooa la-SS foaxo oC ago# 
war# salootod to tJMi fnrpoao of 0mdy* All tlw 

patiootii ifoxo of j^hfoieol «t«tti» JkM. dxa4« oifftox X or XX 
«b 4 ftef' nor* xmaS&mly lUlloooto^ Oo foor froopi# uliioli. noro 
«• foUoo • I tX> 9r0«tf» X iCmtml froofl # 13) ©roi^ XI 

ls«M Tiiiii3« Ocotiyp)^ 41) Gro«tp III iOalliHilM 9r»ii.|!tl md 
441 Oroof» It ii^weriaroiiiim gxooi^ • 

MiaaMittioiiJLioi xtaoM oiMi^ iiaiod# io xjm Mm domtm 
tid iig)r ao a jpro*f4walMmt fio«uti«ro* mmM 

oao iidMliiijit«r«4 Jiwt of -lor ^aiofoiiooiMi Mm mm aiiomto 
ptim to tHo foil pmxmlfttlm dom of soaNnaittioalioi 

«oII«BiiMi 429 iipwl i»r »mmmmMm 4 1 Mg*) 
wm m m im Wm mmmtUirm 

Qmm^- III 009 Itm utioi' «i wmm tsm wm*> 

dmstoM^mxm mm xMom 3 iiliiiifoo frior to tell 

idixoifoio^ 9000 «l omconot^ooiott* 
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cwMlMi mmm in of nil tb# 

frongpn* lilt |»r««tB«dioatJLoi% ««• nlviaa ®»ly lu tSsm iQm ®f 
Mg J.*M« im * 4$ wdm^tmm prim t® tn® 
iii4S««etioal « Hfpiotic iM4 aatoti® imlgoai® w®r« 

-m Oimrmpm l» Immm to a£f««t tii® 

ItlD * labile tioo Miia jpmrimmm^ iiitli ite 

i^S agAs «bI £@il®ii«4 tli« atetJiiatcali.®® 

of MxwMitteelwii i$9 • t§3 a^l * if* «e<Setr»i3li®al.. 

iatiilBNitioii #0a« midi mmmmWmmim ittm witH tXui 

lii^tw® of dji •* Kj|0 o StlMir i @2 * 33 I i? iod 

total 9 «« Mlxm 7 «• i * 

TMm in all tlM gsoi^ i#ata olbaaroad 

jior tte fijraoMtoa of oialM* faiNiietilJitioa and titaa Mooi 
•aMpiaa vara drawo to oMiaaora plmmm potaaaiiM 
eMOaotratioo ill i»ra»iodoetioii# i3) 1 aiiiiitaa aftar 
aoseaM^amlOM* i3l 13 iiia%^aa aftar M aiiji«Hitt'i»iii«i» 
l«K»t-NO|i«rat|aa iwra aaaaaaad vlaitiitg 

tte patlaota 34 tmmm mttmr orntplatioo of awfloal. 

0t:Q€«t^m9* '%• piio iit tl^r oi,o|ii|,tf of tiuk laurftjrf * sitas of 
iotraHOMOolar ifija«tioo» aod low looiiooiia oara sot 
otssoidoriNl m •mioiMit’alQiai* 







I’As iMoieiiJifttims 

tirwiriiiMit iriMUMi MwcMliur tiifitelMa# »«ofi nftvr tiM 
«diii0l»tx«li.«» d£ tli« cypciwttllioiiittti* pg&hmhlf Ibmmum of 

Meniitw iitlmil«ti0ii tim <iJraf 

«tt ai» idili » tm^ to m mmi m tte mmQul&v 

I# tmit pmmmsi* nii^f 

imt&llw lmm$ t»» Wm riJNi iie i»ts:«*9«stjrte liAtrib<H?oil«c 
fMlllm •% •!.« 19921 m4 mtf s^tmtiMtm Wm 

itli* ttioiSf «ii«ni« Va,<t #L||li iiN:24«iio« 

U9@# of fiUMiimlAtios in #f wcetixti 

iiX(4 ii«r«jr« w»xm im emmB 0 im 

uliteli iri<t»£i»i2» «^' tmmk m4 wtmmtttmB tmgm 

Wm s&Xi tmim 0i £mdmm4 mm 

iBctdmmm t& tmmmm mlf 1S54 li* • mm 

atooiitiM m£ mm mmmm imtmmitg * 

ikmmmg» tmAm ^0* ^ itmmU Am&mm4 

miM fmmlmmlmtimm i» 2&% emm»* 

Wm UmUlm^m m^mm 

x^rnmmmd t» 2t* II? m # Mmmwms0 

pgmmfmiMmtimn with wm feml tm bt Imm* 

i« mm **««M «0li fii««2«i2«t.2»wi ^•wuiii 

in s@ifc »£ tm i» mm gmus^ m * 
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XlM- mm to iMktollt tlMi iiKiiel« piius 

«iKl utiffMai** doenriiQg «i««r to« vifoxowi mmteUm exl 
mmxKm^wmA ntosesiMi ihmm^mw&rn^ •t «l# 335^* m tftmf 
mm mmmXlf tmlt ultiiift 24 to 4$ itoiata C^Arfejrtoli •t aX* 

If 301 it«x<diji tt iiX^ XiiiJi ind Mif smxmiMt mi»to 2 €4i^4 
imitm* X94l> oc 0€eitiii^«XXy «ipto 4 4«f« iSiartJUis# X9#l) . 
MiHHitoto mdumlmm 1m«» mws^m%m4 im ton fl««mjrf«a!ic« 
iMto to* mm% gtmi/mMm mtmmm mmm to hm to* 

ttSfidiXiitS' jtolmri' £Ki*^*C4yi turn t3km mmxammt t^i^sxkwm itoM^jito 
•% «l« U)#9i w*tot «t «i« Wf% mmi 191^ • 

iM *f to* to tom osMittoX fnii^ *f 

•t«id|f« «*ii|»X«to«€ «iMmt toito f>«lJMi» toXA 
atoiarrttiS mmmmlf «t to* iiito @f JiMt« to«mM«to# 

Xowvx* «ti«4t €ikf* mmS «f)pic aMeatoiii wmkl* HIM* M^israt* 
uMl jtoto* nrftto §mmmat to 39 S& «i4 ISA «f to* 

patto'At* to %lil* 9mw^* MifAar fwe*i>til»ilitf" to mmh 
prnim mm to to* |i«%|jiiito tli* *§* toto*** 

ai t« to f*««»* fM*l« f«ttottt* wmm w»m pmmm «» 79% 

0f £«ii*l« *to S$A mi tot wax* pittottt* #«r**topi4 tli« 
*«Mi<»f*to** liMNmijr# to* aiiF^iilfX* ■mm immmi to *.«** to 
ir*l*ti#ii «ltti to* *to*irfitto« ftf tot tfttoitolatl.**** 

*f totoir* totto*!^ m«m f«I% «*** to 
tt*to*l*%ito mitM atotoml toatetoatotito* iKtrtotoa- m nftlfto 
mcemm4 in Wt% i^nttoitto too li«4 mmwmm Ittoitolatioiui* 



Jl\% TsjRioQ ©£ Musme tJMKa4 w mu I©uj&< 4 tw to»» 

I.B«ff.5ctlv« in tm pJtwwntioB @f ffifilflii, m» tlM 
wm&i.m4 tu bi i®*, wtlch was not alpii-ficaatiy 4ifl:'«x«iit 
tli*t ia tlKsi contjcal gxmt|r> Ci* « *7® *31 • Msuraciir^rii 
•iiiilar f»w«b«r «rf patJUiata 4lS^ of thm m^mn 

it% botii tli« 

S>x9^mmxlmtimm rnim OmlXmAm aigaif i cimtir 
jr«Nt4e«4 mm i.mA4mmm tso i» m ^Q«d]|| tls« 

•telitian MnNift Tiam smmmummiwm pm»tmmiammt 

mmt mifmmtiwmlf tmamm€ thm $MeMmmm to Cf* « / 0*0a) 
Hi tin thm mlmlAtA&m mi mvm»m mmd mmm tmimmtm 







«ni »ii8t«i8«di v%b 

i&hoim % «il th« in Qiroup ef ' 

Btu&f* l*h« mmm ti&m @£ 0»2i st i»l/I> «idl 0«ia » inol/l« . 
occurred in tta' wan potaeaiiiw cc^icen^raticiii# at 

t'iite reepicti'ee tiM iaterraii ^ 3 wd 19 miiautee after 
tae witiaitthoiilam i» • / 0»9Ql) • 


tiic^ lifperlMleihic itutfely atte&uated 

bf all tue Octree awasiaree# eMi^iofed in 

preeent etudf * Xlit mw j^leami potMiaiUM ooiaeentrati on 
'w«r« si^nificttatlf Imiered to be<OMt mmn Imm* thm 



mt overall review uril th* pr*»«nt etaifent 

thtst tut s«lf of cm cUmtimlz 

xrnmmc tte, iiMiele immAmlMm md ^ 
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imwmmxt it hms my iMtlmnm &w%r 

ai'iii i^faciacarlaitl©® wltls 

til* -iiMllmlm «r witli thm tme^mnlwm $my bt c«n«id«»«4 
St tettar cmicm as it i» e«p«bi« t» Mittifaiis# tbt »«««-' 
mfalgia tao« Mowt'rux, ttia aailiwiiMi ten marm ptommcm^ 
mi t met ftijalnst tlm fftteicttlation nhila 
is mwe^ mxm mtiimtim in tim pwmwmntiQn of tm »m.m» 
mymlqim* Thm mfiicmy of ail tii« asiasiitas 
•tatiaticidii' simliax in ragards to attanuata ttia 





